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© A photographic printing and developing appara- 
tus includes an exposure section (1) in which a 
standard exposure is effected on a photosensitive 
material (4) under predetermined conditions in a 
manner similar to that for preparing a conventional 
control strip. The apparatus further Includes a device 
for measuring the density (15) of the developed 
photosensitive material, and a device for displaying 
(7) the condition of the processing solution which Is 
determined based on the measured density. A nega- 
tive film is prepared for the standard exposure. The 
apparatus is provided with a control section which 
selectively uses different light sources for ordinary 
printing and for the standard exposure. The control 
section reads in the measured density of the pho- 
tosensitive material (4) after developing process, and 
calculates the condition of the processing solution 
based on the measured density. It is judged whether 
or not the condition of the processing solution is 
within an usable range, and the results of judgment 
are displayed (7). 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a photographic 
printing and developing apparatus for printing and 
developing a photosensitive material, and more 
particularly to a photographic printing and develop- 
ing apparatus with which the condition of a pro- 
cessing solution Is monitored for controlling the 
processing solution. 

Discussion of Related Art: 

Conventional photographic printing and devel- 
oping apparatuses for printing and developing pho- 
tosensitive materials Include an exposure section, a 
developing section, a drying section, etc. Currently, 
automatic photographic printing and developing ap- 
paratuses which include a CPU for controlling var- 
ious factors which affect the printing and develop- 
ing processes are widely used. In the use of such 
automatic printing and developing apparatuses, a 
processing solution used in the developing process 
must be controlled with the greatest care. 

Controlling of a processing solution in the de- 
veloping section is generally carried out by the use 
of a photosensitive material, called control strip. 
The control strip is an undeveloped printing paper 
which has predetermined reproductive characteris- 
tics and has been exposed to light under standard 
exposure conditions In which the intensity of light, 
exposure time and the characteristics of light are 
previously determined. After the control strip is 
developed, the density of the control strip is mea- 
sured to determine the exhaustion degree of the 
processing solution. 

Since the control strip must be processed in 
dark, It is put in a dark box, called "control strip 
holder", in a darkroom. The control strip is then set 
in a receiving Inlet of the developing section of a 
photographic printing and developing apparatus to- 
gether with a holder therefor. 

As described above, in conventional photo- 
graphic printing and developing apparatuses, con- 
trolling of processing solution is carried out based 
on the results obtained by developing the control 
strip housed in the control strip holder. However, 
the control strip holder involves drawbacks In that 
the mechanism for receiving the control strip is not 
simple due to the necessity of light-shielding, caus- 
ing a troublesome operation for loading the control 
strip Into the control strip holder. 

Moreover, at the time of setting a control strip 
holder in a photographic printing and developing 
apparatus, complicated operation Is required be- 
cause of the requirement of complete shielding of 
light. For checking the condition of the processing 



solution, it is required to stop the general printing 
processes, and then to set a control strip holder 
containing a control strip in the photographic print- 
ing and developing apparatus. 

5 Since a control strip must be prepared by 

exposing a printing paper under special standard 
exposure conditions, it is separately prepared in a 
step Independent from the ordinary printing step 
using a photographic printing and developing ap- 

10 paratus. 

In many cases, however, processing solutions 
are controlled without the use of a control strip, 
because the loading of the control strip into the 
control strip holder and the setting of the control 

75 strip holder into the photographic printing and de- 
veloping apparatus are cumbersome, and the con- 
trol strip must be specially prepared as a material 
for controlling the processing solution. In such 
cases, controlling of the processing solutions is 

20 carried out by a well-trained operator who intu- 
itively determines the condition of the processing 
solution based on the frequency of processing, 
operation cycle time of the photographic printing 
and developing apparatus, and the quality of the 

25 obtained photographs. 

In such, there arise fears that a misjudgment of 
the operator may happen In controlling the pro- 
cessing solution, which will allow deteriorated de- 
veloping. Further, hiring of well-trained operators is 

30 against the automation and simplification of pro- 
cessing. 

SUMMARY OF THE INVENTION 

35 An object of the present Invention Is to provide 

an improved photographic printing and developing 
apparatus in which the processing solution can be 
controlled easily. 

Another object of the present Invention is to 

40 provide an improved photographic printing and de- 
veloping apparatus with which the printing and de- 
veloping processes are simplified, and the quality 
of photographs is improved. 

Briefly, a photographic printing and developing 

45 apparatus according to the present Invention is 
characterized by including an exposure section for 
effecting a standard exposure on a photosensitive 
material under predetermined conditions, means 
for measuring a density of the photosensitive ma- 

50 terial after development, and means for indicating 
the condition of the processing solution based on 
the data of measured density. 

Here, explanation is given to the "standard 
exposure". Conventionally, an undeveloped pho- 

55 tosensitive material which has been exposed under 
predetermined conditions (intensity of light, expo- 
sure time and characteristics of light) is used as a 
control strip. The control strip is passed through a 
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processing solution for determining the condition of 
the processing solution based on the color devel- 
oped. The exposure effected under such predeter- 
mined conditions to provide a control strip is called 
"standard exposure". In the present invention, a 
standard exposure is effected in the exposure sec- 
tion provided in the photographic printing and de- 
veloping apparatus. 

According to the present invention, since the 
standard exposure can be effected in the exposure 
section of the photographic printing and developing 
apparatus to prepare a "substitute" control strip for 
conventional control strips, troublesome works in- 
volved in loading of a control strip into a control 
strip holder and setting of the control strip holder to 
the photographic printing and developing apparatus 
can be eliminated, by which checking and indicat- 
ing of the condition of the processing solution is 
achieved as easy as ordinary printing and develop- 
ing works. Moreover, since the processing solution 
is automatically controlled, a stable quality of de- 
veloping can be secured. Furthermore, since it is 
not necessary to keep special materials for control- 
ling processing solutions, printing processes of 
photographs can be simplified. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

Various other objects, features and many of the 
attendant advantages of the present invention will 
be readily appreciated as the same becomes better 
understood by reference to the following detailed 
description of the preferred embodiment when con- 
sidered in connection with the accompanying draw- 
ings, In which: 

FIG. 1 is a schematic sectional view showing a 
photographic printing and developing apparatus 
according to an embodiment of the present in- 
vention; 

FIG. 2 is an explanatory illustration showing an 
example of a standard negative film used in the 
photographic printing and developing apparatus 
according to the embodiment; 
FIG. 3 is a schematic perspective view showing 
an example of an exposure section of the photo- 
graphic printing and developing apparatus ac- 
cording to the embodiment; 
FIG. 4 Is an explanatory illustration showing the 
operation of the exposure section shown in FIG. 
3; 

FIG. 5 Is an explanatory Illustration showing the 
operation of the exposure section shown in FIG. 
3: 

FIG. 6 is an example of a light source used in 
the photographic printing and developing ap- 
paratus according to the embodiment; 



FIG. 7 is a schematic sectional view showing 
another example of the light source used in the 
photographic printing and developing apparatus 
according to the embodiment; 
5 FIG. 8 is a block diagram showing an example 
of the control section used in the photographic 
printing and developing apparatus according to 
the embodiment; 

FIG. 9 is a flowchart showing operation of a 
70 control section used in the photographic printing 
and developing apparatus according to the em- 
bodiment; and 

FIG. 10 is an explanatory illustration showing a 
display on a monitor used in the photographic 
75 printing and developing apparatus according to 
the embodiment. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

20 

The present invention will now be described 
with reference to the accompanying drawings. FIG. 
1 is a schematic sectional view showing a photo- 
graphic printing and developing apparatus accord- 

25 ing to an embodiment of the present invention. The 
photographic printing and developing apparatus is 
mainly composed of an exposure section 1, a de- 
veloping section 2, a density measurement section 
3, a control section 6 and a monitor 7. Numeral 4 

30 denotes a negative film, and numeral 5 denotes a 
photosensitive material such as a printing paper. A 
lamp 11, a lens 12 and a shutter 13 are disposed 
In the exposure section 1 for exposing the pho- 
tosensitive material 5. In the density measuring 

35 section 3. a cutter 14 is disposed for cutting the 
photosensitive material 5 into a predetermined 
length. A densitometer 15 Is also disposed in the 
density measuring section 3 for measuring the den- 
sity of the photosensitive material 5. 

40 When it is required to check the condition of 

the processing solution, the photosensitive material 
5 is exposed in the exposure section 1 using a 
standard negative film which will be described later 
as the film 4. In this case, the lamp 11, lens 12 and 

45 shutter 13 are set in accordance with predeter- 
mined standard conditions. The photosensitive ma- 
terial 5 exposed under the standard conditions is 
transferred to the developing section 2 for develop- 
ing, and then transferred to the density measure- 
so ment section 3 in which the density of the pho- 
tosensitive material 5 is measured by the den- 
sitometer 15. The measured values are displayed 
on the monitor 7 as data indicating whether or not 
the status of the processing solution is in a pre- 

55 determined usable range. 

To obtain the standard exposure, the lamp 11, 
tens 12 and shutter 13 are adjusted in accordance 
with predetermined standard conditions. FIG. 2 is 
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an explanatory illustration showing an example of 
the standard negative filnn used in the photographic 
printing and developing apparatus according to this 
embodiment. The standard negative film is a spe- 
cial negative film which is used only for the stan- 
dard exposure, and which is formed with a white 
area W, a gray area G and a black area B each 
having a predetermined density, as shown in FIG. 
2. 

FIG. 3 is a schematic perspective view showing 
an example of the exposure section 1 , and FIGS. 4 
and 5 are explanatory illustrations showing the op- 
eration of the exposure section 1. In the drawings, 
numeral 8 Indicates a standard negative film, nu- 
meral 9 denotes an ordinary negative film used for 
printing, numeral 10 denotes a rectangular opening, 
numeral 16 denotes a motor 16, numeral 17 de- 
notes pulleys, numeral 18 denotes belts, numeral 
19 denotes rollers for transferring the negative film 
9, numeral 20 denotes a negative film mask, and M 
denotes a mount. Among them, the standard nega- 
tive film 8, the ordinary negative film 9, the rectan- 
gular opening 10 and the mask 20 are illustrated in 
FIGS. 4 and 5 for illustrating the operation of the 
exposure section 1. As shown In FIG 3, the or- 
dinary negative film 9 is continuously transferred 
by the transferring rollers 19. The motor 16 is 
driven for transferring the standard negative film 8 
when the ordinary film is not transferred. When the 
motor 16 is driven, the belts 18 supporting the 
mount M is moved via the pulleys 17. Thus, the 
standard negative film 8 attached to the mount M 
travels between an exposure position correspond- 
ing to the opening 10 and a retreat position as 
shown In FIG.3. 

When the standard negative film 8 is located at 
the retreat position, the ordinary negative film 9 is 
passed across the negative film mask 20. As 
shown in FIG. 4, the negative film 9 passes behind 
the opening 10 as viewed from the lower side of 
the negative film mask 20. When a button on an 
operational panel (not Illustrated) Is operated for 
commanding a standard exposure, the standard 
negative film 8 supported by the mount M is ad- 
vanced from the retreat position to the exposure 
position corresponding to the opening 10 so that 
the opening 10 is covered by the standard film 8, 
as shown in FIG. 5. 

For obtaining a light source for the standard 
exposure, a special light source may be provided 
other than the light source for ordinary printing. In 
such a case, the light sources are selectively used. 
Alternatively, a common light source may be used 
for both the ordinary printing and the standard 
exposure. For performing a standard exposure, the 
voltage supplied to the light source is automatically 
adjusted to the predetermined level for the stan- 
dard exposure. 



FIG. 6 is an example of a light source in which 
an additional light source for the standard exposure 
is provided. In the drawing, numeral 11a denotes a 
lamp for the standard exposure, numeral lib de- 

5 notes a lamp for the ordinary printing, numeral 27 
denotes a motor and numeral 28 denotes a belt. 
The lamps 11a and lib are mounted on the belt 
28 which is moved by the motor 27. The motor 27 
is energized in response to a command input from 

10 the operation panel so that one of the lamps 11a 
and lib is positioned at an exposure position. 

FIG. 7 is a schematic sectional view showing 
the light source in which a common light source is 
used for the ordinary printing and for the standard 

75 exposure. In this case, the light source must be 
controlled so that the conditions for standard expo- 
sure be met. In the drawing, numeral 11 denotes 
the lamp, numeral 23 denotes a mechanical shut- 
ter, numeral 24 denotes a shutter actuation section, 

20 numeral 25 denotes light controlling filters, numeral 
26 denotes a filter drive section, and numeral 29 
denotes a control section. The quantity of light and 
the color temperature are detected by a sensor 
(not illustrated), upon which the control section 29 

25 automatically controls the voltage applied to the 
lamp 11, and the light controlling filters 25. The 
light controlling filters 25 are YMC color filters, and 
they are advanced or retracted to control the color 
of the exposure light. 

30 FIG. 8 is a block diagram showing an example 
of the control section 6 used in the photographic 
printing and developing apparatus according to the 
embodiment. The control section 6 includes func- 
tional blocks which responds to input signals from 

35 a keyboard for selecting one of the light sources 
and for controlling the exposure conditions for ef- 
fecting a standard exposure. The control section 6 
also includes functional blocks for calculating the 
condition of the processing solution based on data 

40 output from the densitometer 15 and for displaying 
the condition. Functional blocks illustrated by thin 
lines form a control portion for setting exposure 
conditions for ordinary printing based on data ob- 
tained by detecting the kind of a negative film and 

45 input signals from the keyboard. 

FIG. 9 is a flowchart showing the operation of 
the photographic printing and developing apparatus 
according to the embodiment. 

In cases where standard exposure is not com- 

50 manded, the processes in steps 101, 102 and 103 
are repeated for carrying out ordinary printing. 

When it is detected In step 100 that standard 
exposure Is commanded, the process moves from 
step 100 to step 104, in which the motor 27 for 

55 exchanging the light sources is activated so that 
the light source 11a for standard exposure is lo- 
cated at the exposure position. In steps 105, 106 
and 107, the condition of the light source for stan- 
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dard exposure is checked and adjusted in accor- 
dance with the standard exposure conditions. In 
step 108, the exposure time (shutter time) for stan- 
dard exposure is determined. Subsequently, a 
standard exposure is effected on the printing paper 
5 in step 109. 

After the printing paper 5 is developed, the 
density of the paper 5 is measured In step 110, 
and the condition of the processing solution is 
calculated based on the density. Information in- 
dicating the condition of the solution is then dis- 
played on the monitor 7 as shown in FIG. 10. After 
that, it is determined in step 1 1 1 whether or not the 
condition of the processing solution is within a 
predetermined usable range. When it is judged that 
the condition is within the predetermined usable 
range, "OK" is displayed on the monitor 7 in step 
112. On the contrary, when it is judged that the 
condition is outside the predetermined usable 
range. "NG" is displayed on the monitor 7 in step 
113. 

FIG. 10 is an explanatory illustration of a dis- 
play for monitoring the condition of the processing 
solution used in the photographic printing and de- 
veloping apparatus according to the embodiment. 
As FIG. 10 shows, the display presents information 
concerning the upper limits and lower limits of 
densities for the primary three colors, measured 
density values for each color and information in- 
dicating whether or not the processing solution 
currently used is still usable. 

The above-described standard exposure and 
determination of the condition of the processing 
solution may be carried out at predetermined inter- 
vals in response to, for example, a signal from a 
timer. Also, they may be carried out every time 
when a predetermined number of photographs are 
printed. Further, the photographic printing and de- 
veloping apparatus may be controlled such that it 
Is stopped if the standard exposure and the deter- 
mination of the condition of the processing solution 
has not been carried out for a predetermined pe- 
riod of time. The operation of the control section 6 
may be modified in such a way that the printing 
and developing procedure are automatically stop- 
ped after elapse of predetermined period of time, 
without checking the condition of the processing 
solution. 

Obviously, numerous modifications and vari- 
ations of the present invention are possible in light 
of the above teachings. It is therefore to be under- 
stood that within the scope of the appended claims, 
the present invention may be practiced otherwise 
than as specifically described herein. 
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Claims 

1. A photographic printing and developing ap- 
paratus for continuously performing printing 

5 and developing of a photosensitive material, 

comprising: 

standard exposure means for exposing a 
photosensitive material under predetermined 
standard exposure conditions for determining 

10 the condition of a processing solution; 

density measurement means for measur- 
ing a density of the photosensitive material 
which has been printed by said standard expo- 
sure means and has been then developed; and 

75 judging and displaying means for judging 

the condition of the processing solution based 
on the density measured by said density mea- 
surement means and for displaying the results 
of the judgment. 

20 

2. A photographic printing and developing ap- 
paratus according to Claim 1, wherein said 
standard exposure means comprises a nega- 
tive film used only for the standard exposure 

25 which is formed with at least one pattern hav- 

ing a predetermined density, and a light 
source used only for the standard exposure 
which emit light in accordance with the stander 
exposure conditions. 

30 

3. A photographic printing and developing ap- 
paratus according to Claim 1, wherein said 
standard exposure means comprises a nega- 
tive film used only for the standard exposure 

35 which is formed with at least one pattern hav- 

ing a predetermined density, and a common 
light source which is used for the standard 
exposure in accordance with the standard ex- 
posure conditions and for ordinary exposure. 

40 

4. A photographic printing and developing ap- 
paratus according to Claim 2, further compris- 
ing means for moving said negative film for 
standard exposure between an exposure posi- 

45 tion at which the standard exposure is effected 

using said negative film, and a retreat position 
apart from the exposure position. 

5. A photographic printing and developing ap- 
50 paratus according to Claim 3, further compris- 
ing means for moving said negative film for 
standard exposure between an exposure posi- 
tion at which the standard exposure is effected 
using said negative film, and a retreat position 

55 apart from the exposure position. 
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FIG. 1 
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